Primate smooth muscle cell migration from aortic explants is mediated by endogenous platelet-derived growth factor and basic fibroblast growth factor acting through matrix metalloproteinases 2 and 9.
Migration of arterial smooth muscle cells (SMCs) is regulated by basic fibroblast growth factor (bFGF), platelet-derived growth factor (PDGF), and matrix metalloproteinases (MMPs) in the injured rat carotid artery. We have recently shown that migration of SMCs from baboon aortic explants depends on the activity of MMPs, but the identity of the stimulatory MMPs and the role of bFGF and PDGF in this primate system are not known. These experiments were designed to determine whether MMP2, MMP9, bFGF, or PDGF plays a role in SMC migration from medial explants of baboon aorta. Explants were cultured in serum-free medium with insulin, transferrin, and ovalbumin. Neutralizing antibodies to MMP2 and antibodies that inhibit activation of proMMP9 decreased SMC migration from the aortic explants. Antibodies to bFGF and to the alpha- and beta-subunits of the PDGF receptor also inhibited migration from the explants. Addition of bFGF and PDGF-BB but not PDGF-AA increased migration. The antibodies to bFGF but not the antibodies to the PDGF receptor subunits decreased the levels of MMP9, whereas all the antibodies decreased activated MMP2. These data demonstrate that SMC migration from primate aortic explants is dependent on endogenous MMP2, MMP9, PDGF, and bFGF. The data also suggest that PDGF-induced (PDGF-BB or possibly PDGF-AB) migration is dependent on MMP2, whereas bFGF-induced migration depends on both MMP2 and MMP9.